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The r e s idua l  a c t i v i t y  measurement of pion pro- 
duction near  threshold has  centered on the  209~i 
(p, TO) 210~o reac t ion .  Radiochemical procedures 
f o r  t he  separa t ion  of B i ,  Po and A t  a c t i v i t i e s  
have been developed, and t h e  Po a c t i v i t i e s  were 
de tec ted  by alpha counting. Prel iminary r e s u l t s  
a t  var ious  energies  near  pion threshold  ( ~ 1 3 1  MeV) 
ind ica t e  t h a t  secondary i so tope  production processes 
from th i ck  t a r g e t s  a r e  a problem. 
Monoisotopic bismuth is  i d e a l  f o r  a s tandard  
measurement of t he  t o t a l  (p,n) c ross  s e c t i o n  f o r  
a number of  reasons.  These a r e :  a )  Bismuth lacks  
spec t roscopic  impur i t ies  of higher Z elements (of 
those h igher  i n  Z ,  only Th and U a r e  "stable")  
and b) The r eac t ion  products 210~t (n-) , 210~o (no) 
and 210~i(n+) a r e  e a s i l y  separa ted  radiochemically 
and i d e n t i f i e d  by alpha- o r  gamma-ray counting. To 
da te  we have i r r a d i a t e d  seve ra l  t a r g e t s  of var ious  
thicknesses (5, 25, 600 mg/cm2) a t  proton energies  
of 127-, 147- and 160- MeV wi th  beam cu r ren t s  
ranging from 1 - 100 na. The production of  210~o 
has  been observed i n  each of these  t a r g e t s ;  however 
we d id  no t  look f o r  e i t h e r  2 1 0 ~ t  o r  210~i a s  t h e  
chemistry f o r  them has  only r ecen t ly  been worked 
out .  
The r e s u l t s  t o  da t e  i n d i c a t e  s u b s t a n t i a l  secon- 
dary i so tope  production, i n  p a r t i c u l a r  t he  (a, 2n) 
r eac t ion ,  wi th  t h e  very t h i c k  (600 mg/cm2) t a r g e t s .  
The t h i n  t a r g e t s  (5-25 mg/crn2) do not  s u f f e r  from 
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t h e  secondary problem but  r equ i r e  high beam cu r ren t s  
( ~ 1 0 0  na) f o r  s u f f i c i e n t  production count r a t e s .  
The products  observed i n  t h e  Po f r a c t i o n  range i n  
h a l f - l i f e  from 30 minutes t o  100 years ,  with 8.8- 
day 2 0 6 ~ o  being the  most prominent a c t i v i t y  observed 
f o r  t he  period of 1-6 weeks a f t e r  bombardment. A s  
210~o has a longer h a l f - l i f e  (138 days) and a lower 
cross  s ec t ion ,  t h e  Po sample must be counted over a 
period of s e v e r a l  months. F ina l  r e s u l t s  from these  
samples on t h e  production cross-section of 210~o 
must await f u r t h e r  ana lys i s  of t he  decay da ta .  The 
next s e r i e s  of runs w i l l  focus on th in- ta rge t  high- 
cur rent  production of 210~t, 210~o and 210~i above 
and below pion threshold .  
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